It is generally recognized that rheumatoid arthritis is a systemic disease characterized by profound and widespread disturbances in the connective tissues throughout the body, but having a special predilection for the periarticular and articular structures. Because the supporting framework of parenchymal organs is made up of connective tissue elements, it has been suspected that the function of these organs is altered in patients with rheumatoid arthritis as a result of direct involvement of the supporting framework and/or by secondary morphological alterations of the parenchymatous elements. Thus, the liver has been the subject of investigation by several observers, and its function has been studied to determine whether this organ is involved in patients with rheumatoid arthritis. With the newer techniques of biopsy, liver tissue can be obtained with greater ease, so that the morphologic alterations in the liver may be studied and correlated with liver function tests in patients with various diseases.
The purpose of this report is to present our experience with some laboratory procedures designed to test some of the functions of the liver in one hundred patients with rheumatoid arthritis, and to report the results of examination of liver tissue obtained by needle biopsy in twelve of these patients, and the post-mortem findings in the liver of an additional three of these patients.
Review of the Literature A review of the existing literature relating to the involvement of the liver in rheumatoid arthritis reveals inadequate or contradictory information. Davis (1936) found a high incidence of increased levels of globulin and decreased levels of albumin in the plasma of patients with rheumatoid arthritis. The blood fibrinogen level was also found to be increased in these patients and there was an inverse relationship between the fibrinogen and globulin levels. Rawls and others (1937) used the azorubin S test as an index of liver function in one hundred patients who had "severe", "moderately severe", or "mild" rheumatoid arthritis:
27 of 34 severe cases (73 per cent.), 21 of 44 moderately severe cases (47 5 per cent.), and seven of 22 mild cases (25 25 per cent.), amounting to 55 per cent. of the entire group, showed liver dysfunction. In addition, these authors also found a slight reduction of the serum proteins and a reversal of the A/G ratio in most of those cases (number not mentioned) that showed liver dysfunction. They found no correlation between the duration of the disease and impairment of liver function, but liver dysfunction was found more frequently in patients who had more severe rheumatoid arthritis. Rawls and others (1939) Baggenstoss and Rosenberg (1943) reported on the post-mortem findings in thirty patients with rheumatoid arthritis whose death was due to various causes. The most frequently observed hepatic lesions were gross atrophy or hypertrophy, chronic passive congestion, fatty changes, "serous hepatitis", and central necrosis. These changes were associated with heart disease and/or inanition. They found no evidence to suggest that the reticulo-endothelial system was stimulated in these patients, nor did they find "any hepatic lesion which could be considered specific". Perlmann and Kaufman (1946) investigated the serum protein electrophoresis in 23 patients with rheumatoid arthritis. The results suggested an elevation of a globulins during the early course of the disease followed by a predominance in y globulins in later stages. Carter and Maclagan (1946) Davis (1953) found no significant abnormalities in the serum albumin level, cephalin flocculation tests, and prothrombin concentrations, or in the morphology of the liver obtained by needle biopsy in seventeen male patients with rheumatoid arthritis, but the incidence of raised serum globulin was high.
The observations relating to the ameliorating influence of liver disease with or without jaundice, pregnancy, and several other diseases upon the manifestations of rheumatoid arthritis are of interest in this connexion. These are adequately discussed by Hench (1940) and will not be repeated here. They led indirectly to the investigations which resulted in the discovery of the beneficial, although temporary, effect of adrenal steroids and ACTH upon the manifestations of rheumatic diseases.
It is readily seen from the foregoing that the results obtained by these investigators have not given us a definite answer to the question whether the liver is involved by the rheumatoid disease process? Our attempts at resolving this problem are hindered mainly by the following difficulties:
(I) Non-hepatic diseases altering the results of so-called liver function tests;
(2) Our inability to distinguish between the effects of systemic disease processes upon the liver and intrinsic liver disease by the available tests of liver function; (3) The inadequacy of the available histological methods of examination of liver tissue obtained, either by biopsy or post mortem, to reveal functional alterations or impairment.
Methods of Study and Procedures
One hundred male patients with rheumatoid arthritis at different stages of severity were observed in the hospital; 77 had involvement of the peripheral joints only, nine had involvement of both peripheral joints and spine, and fourteen had involvement of the spine only. The age of the patients, and duration, stage, and grade of severity of the disease are indicated in Table I . The severity of the disease and resulting functional impairment of the 86 patients who had peripheral joint involvement are graded in accordance with the therapeutic criteria of the American Rheumatism Association (Steinbrocker and others, 1949) . The liver function tests, the method of their determination, and the considered normal values are indicated in Table If. The liver obtained at autopsy in the three patients that died likewise failed to show significant morphological abnormalities. One specimen showed congestion and polymorphonuclear infiltration of the central zone areas; this change was thought to be related to the bilateral pneumonic process with small abscesses rather than to the rheumatoid arthritis. Figs 3 and 4 (overleaf) show the microscopic appearance of two of these livers.
Comment
The results suggest that there is a relationship between the severity of rheumatoid arthritis and the hepatic dysfunction indicated by certain liver function tests. Elevation of the serum globulin and depression of the serum albumin were the most frequent abnormalities, closely followed by abnormal cephalin flocculation and thymol turbidity tests. The other tests did not indicate abnormalities in a sufficient number of patients to be of statistical significance. Abnormal liver function tests were found infrequently in patients who had only spinal involvement. Histological examination of the available liver tissue in fifteen of these patients showed only minor alterations. None of the three liver specimens obtained post mortem from the three patients who died (disease of Stage IV severity, but inactive, and of 18, 6, and 26 years' duration, respectively) showed any significant abnormalities. Perhaps, however, although haematoxylin-eosin stains did not depict abnormalities, other more refined methods of examination, such as electron microscopy, special staining, and histochemical studies, would have revealed a closer correlation with the liver function tests.
It is difficult to evaluate the significance of these minor morphological alterations. Such changes are seen not infrequently in liver specimens obtained at autopsy from individuals who die of diverse conditions in whom no evidence of liver disease could be found. At the most, these abnormalities could probably be designated by what Popper (1954) termed "non-specific reactive hepatitis". There was no strict correlation between the functions of the liver as appraised by the liver function tests used here and the histological appearance of the liver specimens. Other investigators (Franklin and others, 1948; Popper and others, 1950; Lichtman, 1942) have also commented upon the lack of consistent correlation between the clinical and laboratory findings in liver disease and the histological picture of liver tissue. Popper (1954) noted that severe hepatic failure was at times associated with relatively few histological alterations, and, conversely, apparently intact liver function was found in patients showing widespread changes in the hepatic parenchyma. These contradictory findings are generally attributed to the fact that the haematoxylin-eosin stained liver sections probably do not depict the functional aberrations of the liver parenchyma. Moreover, the regenerative ability of the liver is so great that impairment of its function can be demonstrated only after extensive liver damage. The utilization of the so-called liver function tests in assessing the functions of the liver is further complicated by the observation that these tests are nonspecific and are not infrequently altered in any chronic disease of whatever aetiology. The abnormal values obtained in these tests could, therefore, be considered to reflect the chronic wasting state so common in rheumatoid arthritics rather than the direct consequence of the rheumatoid process itself. But many observers believe that, although these tests are in a strict sense not liver function tests, they can, nevertheless, be employed to test the functions of the liver. Some of these, notably the protein fractionation, cephalin flocculation, and thymol turbidity tests, reflect a qualitative and probably a quantitative alteration in the serum proteins. Since the liver plays an important role in the elaboration of these proteins, and the serum albumin is thought to be formed only in the liver (Wright, 1952) (3) On effectua un prelevement de tissu hepatique a l'autopsie de 3 malades decedes et chez 12 malades vivants.
(4) On nota un rapport bien determine entre la severite de la maladie et la frequence des resultats anormaux des tests de la fonction hepatique. L'augmentation du taux de la globulin serique et la baisse de celui de l'albumine se virent le plus souvent, suivies de pres par des chiffres anormaux du cholesterol, de la reaction de floculation de la cephaline et de la turbidity du thymol.
(5) A l'examen histologique, des alterations morphologiques du tissu hepatique ne furent trouvees que dans deux pieces sur les quinze disponibles. On presente une breve description de ces alterations. On discute sommairement l'absence d'un rapport entre les manifestations cliniques et de laboratoire de l'atteinte du foie et l'apparence histologique du tissu hepatique.
(6) Bien que les resultats obtenus n'offrent pas de solution claire du probleme pose, les auteurs croient qu'ils justifient l'opinion que les fonctions du foie seraient alterees dans la maladie rhumatismale.
El higado en la artritis reumatoide SUMARIO (1) Se trat6 de comprobar si el higado estaba implicado en los enfermos con artritis reumatoide.
(2) Se hicieron valoraciones de la funci6n hepatica en 86 enfermos con implicaci6n articular periferica y en 14 con implicaci6n vertebral sola. En 9 de los 86 con implicaci6n periferica la espina participaba del proceso reumatico.
(3) Se obtuvo tejido hepatico de autopsies al morir 3 enfermos y de biopsias en doce casos.
(4) Se not6 una relaci6n determinada entre la severidad de la enfermedad y la frecuencia de los resultados anormales de las determinaciones de la funci6n hepAtica. HallAronse mAs frecuentemente cifras altas de globulin serica y bajas de albumina, seguidas de cerca por valores anormales del colesterol, de la reacci6n de floculaci6n de la cefalina y de la turbiedad del timol.
(5) Histol6gicamente, alteraciones morfol6gicas del tejido hepAtico encontrAronse tan solo en dos preparaciones de las quince obtenidas. Se presenta una breve descripci6n de estas alteraciones. Se discute brevemente la falta de correlaci6n entre las manifestaciones clinicas y de laboratorio de la implicaci6n del higado y el aspecto histol6gico del tejido hepAtico.
(6) Aunque los resultados obtenidos no ofrecen una soluci6n clara del problema puesto, los autores creen justificada la opinion de que las funciones del higado estan alteradas en la enfermedad reumatica.
